We present an analysis of various types and strata of complaints received in a geographically isolated tertiary care center over a 2.5-year period. Methods: Research ethics board approval was obtained. The institution described is a closed system with formalized procedures for submitting complaints. All complaints submitted between November 2010 and March 2013 were collected retrospectively. The following data were extracted: type of complainant, nature of the complaint, site or modality of concern, dates in question, and the response. The data were analysed in multiple subgroups and compared with patient and study volume data. Results: The frequency of complaints equalled 0.01% (100/1,050,000). The largest group of those who submitted complaints were patients (69% [69/100]), followed by referring physicians (16%). Examination scheduling and interpersonal conflicts were equally of greatest frequency of concern (21% [21/100]), followed by issues with study reporting (16%). The average time interval between complaint submission and formal address was 15 days. Conclusions: We present a low frequency of complaints, with the majority of these complaints submitted by patients; scheduling and personal interactions were most often involved. Effective communication, both with patients and referring physicians, was identified as a particular focus for improving satisfaction.
Although radiology departments strive to provide excellent patient care and service to referring physicians, instances do occur in which members of these groups are dissatisfied with their encounters. Complaints submitted as a result of these interactions warrant consideration, both in terms of addressing concerns in a timely and appropriate manner as well as of representing a resource in the assessment of quality. With the shifting focus towards more patientcentered care, there is a need to understand what issues arise in terms of service. Through investigation of the nature of these complaints, one may establish the best areas to target to improve. We present a unique experience in a closed-loop system in which all individuals in a geographic area use a single institution and where there are specific, wellrecognized legal avenues for each stakeholder to express concerns. What follows is an analysis of various types and strata of complaints received over a 2.5-year period.
Materials and Methods
Research ethics board approval was obtained. In our system, all tertiary care and most secondary care occur in 1 single institution that serves a geographic region of slightly more than 1 million individuals. In addition, there is a formal structure mandated to receive complaints. Complaints submitted by patients are directed through the hospital's Department of Patient Advocacy. This department is advertised at various locations within the hospital, including information desks and is readily identified on the institution's public Web site; contact can be made by telephone, fax, e-mail, or post. It is recommended to patients that they first discuss their concerns with the involved care team and/or member; if they are not satisfied or if they are uncomfortable doing this, a patient advocacy specialist will be involved to further investigate. Complaints from referring physicians and other employees are addressed directly to the radiology department chair or are funneled through the administrative director; both have their names, telephone numbers, and e-mail addresses listed within the hospital directory, and on the department Web site. This information is publicly available as well for patients who choose to contact them directly.
Methodology was informed by our local experience as well as the UK Royal College of Radiology's audit template collection [1] . All complaints submitted within the time period of November 2010 through March 2013 were collected retrospectively, as well as any correspondence related to these, before anonymization of patient information. The investigators then extracted from each submission the following data: the type of complainant, the nature of the complaint, the site or modality of concern (if specified), and the dates of the interaction in question and of the formal complaint submission. In addition, for those cases in which a response was documented, the nature and timing of this response was assessed as well.
After extraction, the data were analysed in reference to volume and referring clinician data, in multiple subgroups, to best identify relative importance, trends, and, consequently, areas on which to focus for greatest quality improvement.
This included but was not limited to relative proportions of roles of those who submitted complaints, the frequency of different natures of complaints, and the intervals between initial submission and the complaint being addressed.
Results
A total of 106 complaint submissions were available for initial evaluation. Four of these entries lacked sufficient information regarding complainant type and the nature of the complaint; 2 entries reflected duplication between databases. After exclusion of these entries, the final sample included 100 complaint submissions, the earliest from January 13, 2011, and the latest from March 14, 2013. Approximately 1,050,000 radiologic examinations were performed at the involved institution during the period of review; the frequency of complaint, therefore, was 0.01% (100/1,050,000).
Complainant Type
Complainant types are listed in Figure 1 . The largest group of those submitting complaints were patients themselves, which represented 69% of entries (69/100); 62 of these were submitted through the Department of Patient Advocacy, 5 directly to the radiology department, 1 through a clinical manager, and 1 through an investigator (in the case of a serious adverse event). This group was followed by individual referring physicians (16%), radiologists from within the department (7%), referring departments (5%), technologists (2%), and, finally, 1 nurse (1%).
Nature of Complaint
The nature of complaints are listed in Figure 2 . Examination scheduling and interpersonal conflicts were equally of greatest frequency of concern (21% of entries [21/100]). Subgroup analysis demonstrated that the largest proportion of complaints submitted by patients were related to interpersonal conflicts (27% [19/69]), whereas interpretation errors were the focus of those submitted by physicians (31% [5/16]). Further details on these categories follow, with demonstrative examples. 
Examination Scheduling
This category accounted for 21% of entries; 76% of the documented issues (16/21) were related to booking magnetic resonance imaging.
Interpersonal Conflicts
Interpersonal conflicts were implicated in 21% of submitted complaints (21/100). These most often occurred during ultrasound examinations (43% [9/21]), followed by magnetic resonance imaging appointments (33% [7/21]). One incident had a patient's mother express concern that her daughter was treated in an insensitive manner as she underwent an ultrasound examination that revealed a miscarriage. The involved radiologist was surprised by this perception and extended a written apology to both family members.
Reporting
These incidents accounted for 16% of entries. This particular category included failure to relay radiologic findings urgently, transmitting results to an inappropriate party, or marked delay in the availability of the report. In 1 example, a complaint was submitted by a patient who had visited the emergency department (ED) 2 years earlier after a fall. Radiographs at that time demonstrated no fractures but revealed an incidental lung nodule for which further investigation with computed tomography (CT) was suggested in the report. However, the patient was not made aware of the finding, and no CT was ultimately scheduled. Upon returning to the ED at the time of complaint, a radiograph showed worrisome interval growth. An investigation was undertaken by the hospital's vice president of medical affairs, and the patient's diagnostic and therapeutic care was expedited.
Inappropriate Examinations
A total of 15% of incidents were related to examinations that were different than those requested or that should not have been performed (ie, duplicate). Multiple similar examples occurred in which patients complained that they were scheduled for CT examinations instead of the magnetic resonance imaging requested by their general practitioner. The department manager or radiologist contacted the individual to explain the rationale for the change.
Patient Safety
This category reflected 13% of entries. CTs were most frequently involved (31% [4/13]). One such examination came to light after the administration of oral contrast that was not requested by the referring physician; the patient had aspirated and was subsequently admitted to the intensive care unit. The patient's swallowing difficulties were not known to the radiologist who had chosen the protocol for the study.
Image Interpretation
Concerns regarding errors in image interpretation or lack of medical expertise were among the fewest reported, at 9% of entries.
Miscellaneous
Of the submissions, 3% were related to technical considerations, voiced primarily by radiologists and technologists. Finally, 2% of entries were in actuality letters of praise.
Time Frame for Resolution
For complaints in which responses were documented, the average time interval between complaint submission and formal address was 15 days; the median interval was 3 days. The majority of complaints were responded to immediately; the longest interval recorded measured 248 days (a complex case after discord between the initial imaging report and the results of a later resultant surgery).
Discussion
Radiology departments today represent the diagnostic point of care in many hospitals and are rapidly expanding. This study demonstrates that complaints regarding their service are uncommon, despite the potential that arises from the great number of encounters. However, when they do occur, they originate from a variety of sources and involve interactions that are diverse both in their content and setting. Although radiology department complaints are infrequent, analysis of their content provides a valuable assessment of quality and suggests avenues for improvement; effective communication, both with patients and referring physicians, was identified as a particular focus to enhance satisfaction. It is implicated in the majority of the most-frequent categories of complaint. Although a significant proportion of the incidents can be attributed to errors on the part of the radiology department and/or the individual radiologist, many complaints materialized as a result of misconceptions rather than actual mistakes. Exploration of these examples provided important insight.
The majority of entries that concerned scheduling were the result of inappropriate delays in obtaining studies. In several incidents, this indeed was the case, which potentially limited timely surgical and oncologic therapies for patients in need. However, many perceived ''delays'' were found to be due to inadequate information provided on the requisitions or those marked as high priority and/or urgent when in fact the examinations were not truly indicated for the time frame requested; waiting for nonurgent imaging is quite common in our system. Likewise, the majority of ''inappropriate'' examinations originated from radiologists switching modalities of a study to the one that was appropriately indicated for answering the clinical question or further workup. In our system, a requisition is a request for a consultation; a radiologist is able to, and is encouraged to, change the requested modality to another that is of lower cost or wider availability. Similarly, investigation of several incidents in which results were allegedly not relayed in a timely manner revealed that the radiologist had, in fact, communicated his or her findings to the requesting physician listed on the requisition, separate from the one who ultimately complained.
Previous research into this topic has been limited. Salazar et al [2] recently published their analysis regarding the radiology department at Massachusetts General Hospital and reported a frequency of complaints of 0.238 per 10,000 encounters. The majority of the submissions reflected a failure to provide patient-centered care, and the investigators similarly identified interpersonal interactions as a focus for improvement. However, several of their points of concern are less applicable in the Canadian medical environment or elsewhere with socialized health care; these include issues with, for example, billing and reimbursement. In addition, their investigation was limited only to patients' complaints; in our study, 31% of submissions came from other sources, including referring physicians. The information provided by the latter must be equally considered of value in optimizing the operation of a department within a multidisciplinary institution.
Comparable studies have been performed in other medical specialties. An audit performed within a university hospital surgical department examined complaints submitted over a 1-year period; these were most frequently related to clinical care (31%), followed by delays in progression and/or discharge (30%), and communication issues (19%). The frequency of complaints in their particular setting was approximately 1 per 400 encounters, far greater than we found. The investigators documented poor communication as a common underlying cause and noted that the majority of the complaints were satisfactorily addressed by a single letter or telephone explanation, which suggests that they ''may have been preventable by better communication and explanation at the time of the health-care episode'' [3] .
Several investigations have been performed in the emergency setting. A systematic review of ED ''customer satisfaction'' noted reported rates of complaints of 1.65-5 per 1000 patients [4] , also far higher than we found. In another study, an analysis of ED complaints concluded that patients were often negatively affected by staff attitude and behavior [5] . Interpersonal issues appear to be a common concern in medical care.
A further study of ED complaints focused solely on those submitted by health care providers and found that the nature of their concerns often differed from those of patients; the investigators noted that this group is ''uniquely positioned to provide detailed follow up, to present pointed inquiry, and to give informed opinions about care'' [6] .
Quality assurance has become an essential component of service industries outside of medicine and perhaps the most thoroughly examined has been aviation. In 1987, in responding to growing consumer dissatisfaction, the U.S. Department of Transportation established both a formalized method for passengers to voice complaints and a requirement of all major airlines to report metrics of performance (eg, mishandled baggage). The information from these sources was used to form the U.S. Department of Transportation Air Travel Consumer Report, widely available to the public. In late 1989, complaint rates ranged from 0.72-6.5 per 100,000 passengers. It is interesting to note that the 5 airlines with the highest frequency of complaints either filed for bankruptcy within the following 2 years or ceased to operate entirely [7] . The Air Travel Consumer Report is still published monthly to this day; the most recent available at the time of this writing reported an overall rate of complaint of 0.97 per 100,000 enplanements (passengers) (0.001%) [8] .
Several limitations were identified in this study. Due to its retrospective nature, there was a lack of uniformity among the information recorded for each incident; as a result, some cases were missing details that could have provided further insight. In particular, for those entries in which a response was documented, few included whether this was considered satisfactory by the complainant involved. This factor is of paramount importance beyond just the timeliness of addressing one's concern. The facts presented in this article reflect a snapshot in time and may not necessarily be applicable beyond the time period studied; however, it is believed that the findings remain realistic and informative. Our findings may be more demonstrative because we have a closed-loop system in which all patients within a geographic region come to a single institution for advanced care; the results of such an investigation will vary among institutions, as will the feasible solutions to the problems discovered.
This study was designed and performed in an effort to identify areas of concern so that these may ultimately be addressed to improve patient and referring service satisfaction. In several cases, procedural changes have already come into effect to further prevent incidents from occurring. Additional solutions have also become evident as a result of this research. This work has helped identify numerous opportunities for quality improvement as well as for education both within and outside our department; it is recommended that similar projects be undertaken locally to determine one's own path to assuring best patient care and referring physician satisfaction.
